Potentiation of the insulin-releasing capacity of tolbutamide by thiols: studies on the isolated perfused pancreas.
It has been suggested that the islet thiol redox status plays a role in the regulation of beta-cell sensitivity in response to insulin secretagogues. Employing the isolated perfused rat pancreas, the effect of reduced glutathione (1 mM) and L-cysteine (5 mM) on insulin release induced by tolbutamide (0.2 mg/ml), glucose (5.6 and 11.1 mM) and tolbutamide (0.1 mg/ml) in the presence of 5.6 mM glucose was studied. In the absence of glucose or in the presence of 5.6 mM of glucose neither glutathione nor L-cysteine stimulated the release of insulin. Reduced glutathione potentiated the secretion induced by glucose (11.1 mM) during the first and the second phase. L-Cysteine potentiated only the first phase of glucose-induced insulin release, whereas the second phase was depressed. Both of the tested thiols potentiated the insulin secretory action of either tolbutamide (0.2 mg/ml) alone or tolbutamide (01. mg/ml) in the presence of glucose (5.6 mM). The data suggest that supplementation of thiols to the pancreatic beta-cells perse cannot initiate the insulin secretory process. It is also suggested that GSH and L-cysteine increase the sensitivity of beta-cells to the stimulatory action of tolbutamide and/or glucose.